Reverse-phase liquid chromatographic determination of α-lipoic acid in dietary supplements using a boron-doped diamond electrode.
A fast liquid chromatographic separation, coupled with sensitive and straightforward detection using a boron-doped diamond (BDD) electrode, was developed and validated for the determination of α-lipoic acid in dietary supplement samples. The analysis was carried out using a reversed phase C18 (150 mm × 4.6 mm, 5 μm) column with a mobile phase consisting of a 1:1 (v/v) ratio of 0.05 M phosphate solution (pH 2.5):acetonitrile, at a flow rate of 1.0 mL/min. The detection potential obtained from hydrodynamic voltammetry was 1.05 V vs. Ag/AgCl. Under optimized conditions, the chromatographic separation was performed in less than 5 min, a good linear relationship was obtained between the current and the α-lipoic concentration within the range of 0.01-60 μg/mL (correlation coefficient of 0.9971), and a detection limit of 3.0 ng/mL was determined. Furthermore, this method was successfully applied to determine α-lipoic acid concentrations in selected commercial dietary supplement samples. The recovery of α-lipoic acid in spiked samples at 0.5, 5.0 and 30 μg/mL ranged from 94.4% to 103.6% with a relative standard deviation (RSD) of between 1.2% and 3.7%. In real samples, this developed methodology produced results that were highly correlated with the standard HPLC-UV approach. Therefore, the present method can be used for fast, selective and sensitive quantification of α-lipoic acid in dietary supplements.